Synthesis of naturally occurring 6-(α,β-dihydrocinnamoyl)-3,4-dihydro-2H-chromanes has been carried out by the reaction of 6-acetyl-3,4-dihydro-2H-chromanes with methoxybenzaldehydes followed by hydrogenation of the resulting 6-cinnamoyl-3,4-dihydro-2H-chromanes.
Introduction
Flavonoids are phenol derivatives present in substantial amounts (0.5-1.5%) in plants 1 in which they carry out important functions for their biochemistry and physiology. 2 These compounds contribute to color, flavor and processing characteristics important in many foods (vegetables, fruits) and in drinks (tea, wine). Food from common plants contain from traces up to several grams per kg fresh weight of flavanoids. 3 Biological properties of flavonoids and their pharmaceutical potencies have been widely investigated and extensively reviewed during the past 30 years. 4 Dihydrochalcones comprise a small group of compounds chemically and biochemically very closely related to chalcones. The utilization of certain dihydrochalcone derivatives and related compounds as sweetening agents has been reported. 5 Previously, we have isolated chalcones 5aa, 5ab, 5ba, and 5bb (Scheme 1) in our laboratory from the Indian medicinal plant species crotalaria. Here we have undertaken the synthesis of these dihydrochalcones. The aim of the current synthetic study was to provide clear and easy access to prenylated dihydrochalcones with the saturation and unsaturation in α-and β-positions and also in the chromane part. Our strategy was the construction of 6-acetylchromanes 2a and 2b by condensation of 2,4-dihydroxyacetophenone (1) with isoprene in presence of Amberlyst 15, followed by the condensation with methoxybenzaldehydes 3a,b to afford the target chromanochalcones. 6, 7 Results and Discussion 2,4-Dihydroxyacetophenone (1) can be obtained from commercially available resorcinol by reaction with acetyl chloride and zinc chloride. It was reacted with 2-methylbuta-1,3-diene in the presence of sulfonic acid cation exchange resin Amberlyst 15 in THF to give two regioisomeric acetylchromanes, 1-(5-hydroxy-2,2-dimethyl-3,4-dihydro-2H-chromen-6-yl)ethanone (2a) and 1-(7-hydroxy-2,2-dimethyl-3,4-dihydro-2H-chromen-6-yl)ethanone (2b) (Scheme 1). 8 Finally, the respective dihydrochalcones 5 were synthesized by reduction of chalcones 4 with sodium formate in Pd/C. Only 5ba has been reported in the literature. 8 The structures of all compounds were determined by electron-impact mass spectrometry and by 1D and 2D NMR spectroscopy (DEPT, 1 H, 1 H-COSY, HMBC, HMQC). Thereby, all 1 H and 13 C signals could be assigned, and the atomic connectivities were established unambiguously (Tables 1 and 2 ). The easiest way to differentiate the regioisomers of products 4 and 5 was the inspection of the two aromatic protons 7,8-H (aa, ab) and 5,8-H (ba, bb), respectively, which are either in ortho-or in para-position with respect to each other; accordingly, these signals appeared as doublets (J = 8-9 Hz) or as singlets (J < 1 Hz), respectively. Tables 1 and 2 . Electron impact mass spectra (70 eV) were obtained from a Finnigan MAT-312 instrument. All solvents were purified and distilled prior to use. Column chromatography was performed on silica gel (Merck 60, 70-230 mesh). Thin-layer chromatography was performed using pre-coated aluminum TLC plates of silica gel (60 F 254 ).
1-(5-Hydroxy-2,2-dimethyl-3,4-dihydro-2H-chromen-6-yl)ethanone (2a) and 1-(7-hydroxy-2,2-dimethyl-3,4-dihydro-2H-chromen-6-yl)ethanone (2b).
To a stirred solution of Amberlyst-15 (6.2 g) and 1-(2,4-dihydroxyphenyl)ethanone 1 (4.56 g, 30 mmol) in THF (10 mL) at 65-70 °C isoprene (3.2 mL, 47 mmol) in heptane (10 mL) was added dropwise over a period of 2 h. The reaction mixture was filtered and washed with hot acetone (2 x 50 mL) and separated by column chromatography using as eluants hexane/ethyl acetate (8:2 and 6:4) thus affording 2a (2.8 g, 43%) and 2b (0.95 g, 15% 
